Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 08-295033 
(43)Date of publication of application : 12.11.1996 



(51)Int.CI. 



B41J 2/21 

B41J 2/175 

B41J 2/05 

B41J 2/135 



(21 Application number : 07-103662 
(22)Date of filing: 27.04.1995 



(71 Applicant : FUJI XEROX CO LTD 

(72)Inventor : MORITA NAOKI 
KOTAKE NAOSHI 
MORI YUTAKA 



(54) INK JET PRINTING HEAD AND IMAGE RECORDING APPARATUS 

(57)Abstract: 

PURPOSE: To perform stable printing by preventing a color mixture and 
the emission inferiority of ink. 

CONSTITUTION: Ink reservoirs 4 are provided to a channel substrate 1 at 
every colors and two or more dummy nozzles unused in printing recording 
are provided between printing recording nozzles 6 emitting different color 
inks. An interval sufficient to arrange at least two or more nozzles is 
provided between the dummy nozzles 7. By this constitution, adjacent inks 
different in color are not mixed and, since the nozzles unstable in operation 
in the vicinity of the side walls of the ink reservoirs 4 are not used in 
printing recording, good image quality can be obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The ink jet print head characterized by preparing two or more dummy nozzles which are not used for printing 
record between the nozzles which breathe out the ink of a different color in the ink jet print head which has arranged the 
nozzle which carries out the regurgitation of the ink of a color in which plurality differs, and perform printing record, 
and preparing spacing which arranges only two or more nozzles between said at least two dummy nozzles. 
[Claim 2] Said dummy nozzle is an ink jet print head according to claim 1 characterized by being constituted possible 
[ the regurgitation / ink ] in response to a printing signal. 

[Claim 3] Said dummy nozzle is an ink jet print head according to claim 1 characterized by being the injection tip and 
abbreviation identitas of a nozzle which perform said printing record. 

[Claim 4] Said dummy nozzle is an ink jet print head according to claim 1 characterized by the arranged spacing being 
the nozzle and abbreviation identitas which perform said printing record. 

[Claim 5] In the ink jet print head which has arranged the nozzle which carries out the regurgitation of the ink of a color 
in which plurality differs The dummy nozzle which prepares at least four or more dummy nozzles which do not use the 
ink of a different color for printing record between the nozzles which carry out the regurgitation, and adjoins said nozzle 
directly It is the ink jet print head which opening is carried out and is characterized by the dummy nozzle which is a 
printable inside dummy nozzle and adjoins this inside dummy nozzle directly being an outside dummy nozzle by which 
opening is closed. 

[Claim 6] Said outside dummy nozzle is an ink jet print head according to claim 5 characterized by not making wiring 
for supplying a printing signal. 

[Claim 7] Image recording equipment characterized by using the ink jet print head of a publication for claim 1 thru/or 
any 1 term of 6 in the image recording equipment which records using the ink of a color in which plurality differs. 
[Claim 8] In the image recording equipment which has arranged the nozzle which carries out the regurgitation of the ink 
of a color in which plurality differs The 2nd nozzle group which carries out the regurgitation of the ink of a color in 
which the ink in which adjoins the 1st nozzle group which carries out the regurgitation of the ink, and this 1st nozzle 
group, and this 1st nozzle group carries out the regurgitation is different, the 1st dummy nozzle by which opening is not 
arranged and carried out between said 1st nozzle groups and said 2nd nozzle groups — this — the image recording 
equipment characterized by having been arranged, having carried out opening between the 1st dummy nozzle and the 
both sides of said 1st nozzle group and the 2nd nozzle group, and having the 2nd printable dummy nozzle. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention makes ink breathe out from a nozzle, and relates to the ink jet print head which 
performs printing record using the ink of a color in which plurality differs especially, and image recording equipment 
about the ink jet print head which performs printing record, and image recording equipment. 
[0002] 

[Description of the Prior Art] As a recording device of the ink jet method which performs printing record using the ink 
of a color in which plurality differs, what allotted the nozzle group which carries out the regurgitation of the multicolor 
ink into 1 head is known as indicated by JP,1-12675,B. Moreover, for example, the configuration which connected the 
print head of four colors is also known by JP,2-204053,A. 

[0003] With the configuration which stored the nozzle which carries out the regurgitation of such multicolor ink in 1 
head, or connected the print head, the problem that color mixture occurred between different colors arranged adjacently 
had occurred. In order to solve this, in JP,4-263949,A, spacing between the nozzle groups who do the regurgitation of 
the ink of a different color is made larger than spacing of a nozzle. Color mixture is avoided without the ink of a 
different color on print media adjoining by this. However, the configuration which has a dummy nozzle which is 
mentioned later in this reference is not indicated. 

[0004] Moreover, with the ink jet head in which the nozzle which carries out the regurgitation of such multicolor ink 
adjoins and exists, by wiping and the priming at the time of a maintenance, the ink adhering to a nozzle side may be 
mixed with the ink of other colors, and color mixture may be started. A dicing slot is prepared between the nozzle 
groups of a color which is different as indicated by JP,7-17062,A as a technique for solving such a problem, and the ink 
which carried out color mixture is absorbed in this slot, or the configuration which prepares the dummy nozzle for 
attracting the ink which carried out color mixture between the nozzle groups of a different color is considered as 
indicated by JP,7-25031,A. 

[0005] On the other hand, the configuration using the silicon wafer of two sheets as structure of an ink jet head is 
known. Drawing 12 is the explanatory view of an example of the conventional ink jet head, and drawing 12 (A) is a 
sectional view in the condition that, as for the perspective view of a channel substrate, and drawing 12 (B), the top view 
of a channel substrate was joined, and, as for drawing 12 (C), two substrates were joined, the inside of drawing, and 51 - 
- for ink passage and 54, as for a nozzle and 56, an ink reservoir and 55 are [ a channel substrate and 52 / an etching 
mask and 53 / a heater substrate and 57 ] heating elements. 

[0006] The channel substrate 51 forms the ink passage 53 and the common ink reservoir 54 according to individual by 
anisotropic etching using the etching mask 52. And the ink passage 53 and the ink reservoir 54 are connected by dicing 
etc. Moreover, on the heater substrate 56, a heating element 57 is formed corresponding to each ink passage 53. And it 
cuts so that lamination and the ink passage 53 may carry out opening of the channel substrate 51 and the heater substrate 
56 and a nozzle 55 may be formed, and the ink jet head shown in drawin g 12 (C) is created. 
[0007] With the ink jet head shown in d rawing 12 , since the ink reservoir 54 is formed by anisotropic etching, it 
becomes the structure which becomes large toward the ink passage 53 from the feed hopper of ink, and the side face of 
the ink reservoir 54 will touch the field and acute angle of the heater substrate 56. Therefore, ink tended to pile up in the 
periphery of the ink reservoir 54, and there was a problem of the ink regurgitation from a nozzle 55 being checked, 
without performing ink supply to the ink passage 53 good. 

[0008] In order to solve this problem, in the ink jet recording head indicated by JP,5-138884,A, JP,6-183002,A, etc., the 
nozzle which hits the periphery of an ink reservoir was used as the dummy nozzle, injection of other nozzles was 
stabilized as not using for printing, and good record image quality has been acquired. However, this technique is a 
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technique over a monochromatic ink jet recording head, and there is nothing that was applied to the multicolor ink jet 
recording head. Although preparing a dummy nozzle is indicated by above-mentioned JP,7-25031,A, this dummy 
nozzle cannot be opened for free passage to an ink reservoir, and cannot avoid the poor regurgitation of the ink in the 
periphery of an ink reservoir to it. 
[0009] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the ink jet print head which can prevent the 
poor regurgitation of ink and can perform stable printing, and image recording equipment while it was made in view of 
the trouble mentioned above and prevents color mixture. 
[0010] 

[Means for Solving the Problem] Invention according to claim 1 is characterized by to prepare two or more dummy 
nozzles which are not used for printing record, and to prepare spacing which arranges only two or more nozzles between 
said at least two dummy nozzles between the nozzles which breathe out the ink of a different color and perform printing 
record, in the ink-jet print head which has arranged the nozzle which carries out the regurgitation of the ink of a color in 
which plurality differs. Said dummy nozzle can constitute ink possible [ the regurgitation ] in response to a printing 
signal like invention according to claim 2. Moreover, said dummy nozzle can be constituted like invention according to 
claim 3 in the nozzle and abbreviation identitas which perform said printing record. Furthermore, spacing which said 
dummy nozzle arranges can be constituted like invention according to claim 4 in the nozzle and abbreviation identitas 
which perform said printing record. 

[001 1] In the ink jet print head which has arranged the nozzle to which invention according to claim 5 carries out the 
regurgitation of two or more different ink of a color The dummy nozzle which prepares at least four or more dummy 
nozzles which do not use the ink of a different color for printing record between the nozzles which carry out the 
regurgitation, and adjoins said nozzle directly Opening is carried out and the dummy nozzle which is a printable inside 
dummy nozzle and adjoins this inside dummy nozzle directly is characterized by being the outside dummy nozzle by 
which opening is closed. Said outside dummy nozzle can be constituted without carrying out wiring for supplying a 
printing signal like invention according to claim 6. 

[0012] Invention according to claim 7 is characterized by using the ink jet print head of a publication for claim 1 thru/or 
any 1 term of 6 in the image recording equipment which records using the ink of a color in which plurality differs. 
Moreover, invention according to claim 8 is set to the image recording equipment which has arranged the nozzle which 
carries out the regurgitation of the ink of a color in which plurality differs. The 2nd nozzle group which carries out the 
regurgitation of the ink of a color in which the ink in which adjoins the 1st nozzle group which carries out the 
regurgitation of the ink, and this 1st nozzle group, and this 1st nozzle group carries out the regurgitation is different, the 
1st dummy nozzle by which opening is not arranged and carried out between said 1st nozzle groups and said 2nd nozzle 
groups - this — it is characterized by having been arranged, having carried out opening between the 1st dummy nozzle 
and the both sides of said 1st nozzle group and the 2nd nozzle group, and having the 2nd printable dummy nozzle. 
[0013] 

[Function] According to invention according to claim 1, between the nozzles which breathe out the ink of a different 
color and perform printing record, two or more dummy nozzles which are not used for printing record are prepared, and 
spacing which arranges only two or more nozzles is prepared between said at least two dummy nozzles. Therefore, the 
above spacing which arranges four nozzles will be prepared between the nozzles which breathe out a different color and 
perform printing record, and color mixture can be prevented. 

[0014] Moreover, printing record can be performed only using the nozzle stabilized without using the nozzle near the 
side face of an ink reservoir by connecting a dummy nozzle to an ink reservoir and constituting ink possible [ the 
regurgitation ] in response to a printing signal like invention according to claim 2. Moreover, in the case of the priming 
actuation performed at the time of a maintenance, while being able to make ink able to breathe out and being able to 
perform discharge of the air bubbles in an ink reservoir etc., the ink adhering to a perimeter which carried out color 
mixture can be blown away. 

[0015] A dummy nozzle can be constituted like invention according to claim 3 in the nozzle and abbreviation identitas 
which perform printing record, and can be constituted in the nozzle and abbreviation identitas to which the arrangement 
spacing also performs printing record like invention according to claim 4. It can form with such a configuration, without 
needing a special production process, since what is necessary is just to form a dummy nozzle like the nozzle which 
performs printing record. 

[0016] Moreover, since four or more dummy nozzles which are not used for printing record are prepared between the 
nozzles which breathe out the ink of a different color and perform printing record according to invention according to 
claim 5, color mixture can be prevented. At this time, opening can be carried out, the dummy nozzle which adjoins 
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directly the nozzle which performs printing record can be used as a printable inside dummy nozzle, and the dummy 
nozzle which adjoins that inside dummy nozzle directly can be used as the outside dummy nozzle by which opening is 
closed. Since the regurgitation of ink is impossible, this outside dummy nozzle can be constituted without carrying out 
wiring for supplying a printing signal like invention according to claim 6. 

[0017] It becomes possible using such an ink jet print head to offer the image recording equipment without color 
mixture by which actuation was stabilized by constituting image recording equipment like invention according to claim 
7. Moreover, the 1st dummy nozzle by which opening is not carried out was prepared between the 1st nozzle group 
which carries out the regurgitation of the ink of a different color to claims 5 and 6 like invention according to claim 8 
like invention of a publication, and the 2nd nozzle group, further, between the 1st dummy nozzle and the both sides of 
the 1st nozzle group and the 2nd nozzle group, opening was carried out and the 2nd printable dummy nozzle is 
prepared. Thereby, there is no color mixture and the image recording equipment by which actuation was stabilized and 
with which a good printing image is obtained can be offered. 
[0018] 

[Example] Drawing J_ is the schematic diagram showing one example of the ink jet print head of this invention, drawing 
1 (A) is a perspective view and drawing ! (B) is a front view. Moreover, dra win g 2 is an enlarged drawing of a part with 
which the nozzle of a color different similarly adjoins, the inside of drawing, and 1 — a channel substrate and 2 — a 
heater substrate and 3 — a thick-film resin layer and 4 — for the nozzle for printing record, and 7, as for spacing and 9, a 
dummy nozzle and 8 are [ an ink reservoir and 5 / a reservoir septum and 6 / a vadum field and 10 ] the productions of 
the paries medialis orbitae. Two or more ink passage and ink reservoirs 4 are formed in the channel substrate 1 . The ink 
reservoir 4 is formed for every ink of each color. Here, the ink jet print head of 3 color one apparatus is shown, and 
three ink reservoirs 4 are formed. In this case, three colors of yellow (Y), a Magenta (M), and cyanogen (C) can be used 
as ink. Each ink reservoir 4 is separated by the reservoir septum 5. In addition, the ink reservoir 4 penetrates the channel 
substrate 1, and is formed, and the ink of each color is supplied from this through tube. Moreover, like the after- 
mentioned, in order to ensure adhesion with ink feed zone material and a through tube, and a seal, the ink reservoir 4 is 
formed by two anisotropic etching, and the vadum field 9 is formed near the side attachment wall in the part near the ink 
passage of the ink reservoir 4 so that a through tube may be made small and width of face W of a sealing field may be 
enlarged. 

[0019] Two or more ink passage is also formed as three groups corresponding to each color, and is open for free passage 
to the ink reservoir 4 which corresponds, respectively. The heating element is prepared all over ink passage, and it 
drives by the drive control section, and generates heat, air bubbles are grown up into ink, and ink is made to breathe out 
from a nozzle with the pressure of air bubbles. The ink passage of both ends is used as a dummy nozzle 7 among two or 
more ink passage connected to each ink reservoir 4, and others are used as a nozzle 6 for printing record. That is, in case 
printing record is performed, it is carried out only using the nozzle 6 for printing record. 

[0020] As drawing J 2 explained, with the nozzle near the side face of the ink reservoir 4, the regurgitation of ink tends 
to become unstable. Since the vadum field 9 is formed as especially shown in drawing 2 , outside the production 10 of 
the paries medialis orbitae, it is easy to generate the poor regurgitation. Therefore, the dummy nozzle 7 is not used at the 
time of printing record. However, the dummy nozzle 7 is possible for carrying out the regurgitation of the ink. For 
example, ink can be made to be able to breathe out at the time of a maintenance, or ink can be attracted also from the 
dummy nozzle 7 by priming actuation. Air bubbles, dust, etc. which pile up in near a side face and the vadum field 9 of 
the ink reservoir 4 are discharged with ink from the dummy nozzle 7 by this outside, and can mitigate the poor 
regurgitation at the time of printing record by it. 

[0021] Between the adjoining dummy nozzles 7, only the spacing 8 which can arrange two nozzles in the same pitch as 
the pitch of the nozzle 6 for printing record and the dummy nozzle 7 is formed. Between the nozzles 6 for printing 
record which carry out the regurgitation of the ink of a different color at the time of printing record, this spacing 8 and 
spacing of the dummy nozzle 7, i.e., spacing of nozzle 4 duty, will be vacant. The color mixture of the ink of the color 
which changes with these can be reduced, and good image quality can be acquired. 

[0022] Moreover, it has the work which controls surroundings ****** of the adhesives at the time of pasting up the 
channel substrate 1 and the heater substrate 2 on coincidence according to this structure. That is, since the nozzle is not 
provided in spacing 8 as shown in drawing 2 , the large field D between ink reservoirs can be taken, and the large 
adhesion field which joins two substrates can be secured. It seems that the adjoining nozzle is the dummy nozzle 7, 
adhesives turn to the nozzle 6 for printing record, and printing record is not affected since the distance Wl to the nozzle 
6 for printing record is large even if the excessive adhesives used for adhesion flow out by this. In this case, although 
the injection condition of the ink of the dummy nozzle 7 may become unstable by surroundings lump of adhesives, as 
stated previously, since the dummy nozzle 7 does not use for printing record only by injecting for example, at the time 
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of a maintenance etc., it is satisfactory [ nozzle ]. 

[0023] On the other hand, corresponding to the nozzle 6 for printing record, and the dummy nozzle 7, a heating element 
is prepared in the heater substrate 2, an electrode, a protective coat, etc. are formed in it, and the thick-film resin layer 3 
is formed on it. The crevice which connects ink passage and the ink reservoir 4, and the crevice on a heating element are 
formed in the thick-film resin layer 3. And the channel substrate 1 and the heater substrate 2 are joined, it cuts by the 
position of ink passage, and the head chip is constituted. 

[0024] Although the ink jet print head of 3 color one apparatus was shown in drawing 1 and drawing 2 , in the ink jet 
print head which unified not only three colors but with a colors of two or more two or more colors, it can constitute 
similarly. Moreover, although carried out to every one near the side attachment wall of the ink reservoir 3 in the above- 
mentioned example, you may form two or more dummy nozzles 7 at a time. Furthermore, spacing 8 may be larger than 
two nozzles. 

[0025] Moreover, although the ink reservoir 4 has the composition of forming the vadum field 9, with the above- 
mentioned configuration, even if this invention is the configuration of the ink reservoir 4 as applied even if it is the wall 
surface of not only this but what kind of ink reservoir, for example, shown in above-mentioned drawin g 12 , it is 
applicable. 

[0026] Drawing 3 thru/or drawing 6 are the explanatory views of the production process of the ink jet print head of one 
example of this invention. Among drawing, the same sign is given to the same part as drawing 1 and drawing 2 , and 
explanation is omitted. For a silicon nitride mask and 12, as for a nozzle pattern and 14, a silicon oxide mask and 13 are 
[ 1 1 / the 1 st ink reservoir pattern and 1 5 ] the 2nd ink reservoir pattern. 

[0027] Drawing 3 shows the mask pattern formed on the channel substrate 1, in order to form a nozzle and an ink 
reservoir. Drawing 3 (A) is the enlarged drawing of the part which set drawing seen from the substrate transverse plane, 
and drawing j$ (B) in the sectional view of a B-B line, set drawing 3 (C) to drawing 3 (A), and was surrounded by the 
dotted line. 

[0028] First, after carrying out patterning at a FOTORISO process so that the nozzle pattern 13 equivalent to the nozzle 
section and the 2nd ink reservoir pattern 1 5 may be removed, after forming the silicon oxide (Si02) film (the lower right 
shows by hatching of **.) at the thickness of 700nm on the 1st silicon substrate used as the channel substrate 1 which 
has a field (100) in a front face, etching processing is carried out and the silicon oxide mask 12 is formed. Next, the 
silicon nitride (Si3 N4) film (the lower left shows by hatching of**.) is formed in the thickness of 150nm, after carrying 
out patterning at a FOTORISO process so that the 1st ink reservoir pattern 14 may be removed, etching processing is 
carried out and a silicon nitride mask is formed. In order to prevent that a blemish enters into a process at the rear-face 
side of a substrate at this time, it is effective on a silicon nitride film to carry out film deposition of the polish recon 
film. As a silicon substrate, the thing with a thickness of 550 micrometers was used in this example. 
[0029] As a mask pattern, it is divided with the reservoir septum 5 so that the ink of each color may be independently 
supplied to a nozzle from an ink reservoir. Moreover, as shown in drawing 3 (C), the 1st ink reservoir pattern 14 in the 
silicon nitride mask 1 1 is smaller than the 2nd ink reservoir pattern 15 in the silicon oxide mask 12. About the width of 
face of the mask pattern in the array direction of the nozzle from the core between adjoining ink reservoirs, when Wl 
and W2 which are shown in drawing 2 are used, as for the width of face of the 1st ink reservoir pattern, the width of 
face of the W2-W1 and 2nd ink reservoir pattern is W2, and has the relation of W2>W2-W1 . If this is seen by the width 
of face of opening of a mask pattern, the width of face of opening of the 1 st ink reservoir pattern can say that it is small 
formed by the width-of-face twist of opening of the 2nd ink reservoir pattern. Let the nozzle which is open for free 
passage to the field of W2 be the dummy nozzle 7 which is not used for printing. Moreover, the distance W4 between 
the endmost part nozzles of the adjoining color is the integral multiple of the nozzle pitch currently used for printing, 
and has opened the spacing 8 which can arrange two nozzles further here, for example, spacing for 3 nozzle pitch. 
[0030] Drawing 4 shows the configuration after carrying out 1st anisotropic etching. Drawing and drawing 4 (B) which 
looked at drawin g 4 (A) from the substrate transverse plane are the sectional view of a B-B line. It is surrounded by 
anisotropic etching in a field (111), and the through tube which has a front face and the include angle of 54.7 degrees is 
formed of it. Using the potassium-hydroxide water solution heated at 90 degrees C, an etching reagent is needed for 
about 4 hours until it penetrates a silicon substrate with a thickness of 550 micrometers. At this time, although the 
silicon nitride mask 1 1 does not melt into a potassium-hydroxide water solution, it is the periphery of opening of a mask 
pattern, and about 10-micrometer undercut is carried out and the ink reservoir 4 is formed by opening only with that 
larger part than opening of a mask pattern. About a part for an undercut, it can be coped with by carrying out dimension 
amendment in consideration of the part beforehand at the time of a mask design. 

[0031] Next, the phosphoric acid which heated the silicon nitride mask 1 1 removes completely. The pattern after 
removal is shown in drawin g 5 . Drawing and drawing 5 (B) which looked at drawing 5 (A) from the substrate 
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transverse plane are the sectional view of a B-B line. By having removed the silicon nitride mask 1 1 shows the 
condition that the silicon oxide mask 12 remained on the silicon substrate. 

[0032] The configuration after carrying out 2nd anisotropic etching is shown in drawing 6 . Drawing and drawing 6 (B) 
which looked at drawing 6 (A) from the substrate transverse plane are the sectional view of a B-B line. Although 
etching uses a potassium-hydroxide water solution like the 1st time, etching time is set up according to the time amount 
which forms a nozzle. Moreover, although the silicon oxide mask 12 melts into the heated potassium-hydroxide water 
solution, it is set as the thickness which has resistance of enough in etching time. Thus, ink passage and the ink reservoir 

5 are formed. The ink reservoir 5 is etched by large opening by the 2nd anisotropic etching, and moreover, since etching 
time is short, as shown in dr awing 6 (B), it is formed in a configuration with a step. That is, it becomes the configuration 
which the part near the ink passage of an ink reservoir was able to extend. Finally a silicon oxide mask is completely 
removed by fluoric acid, and the channel substrate 1 and the 1st becoming substrate are completed. 

[0033] Thus, by forming the pattern of ink passage or the ink reservoir 4 at a FOTORISO process, it is very narrow and, 
moreover, precision is improved by the adjoining distance between reservoirs, and the distance between nozzles of an 
adjoining different color. This is advantageous in respect of many nozzles and a small chip. However, since the nozzle 
of an endmost part does not have the engine performance equivalent to other nozzles in fact from the adhesive property 
in the case of sticking the discharging performance of ink, and a substrate, it is considering as the dummy nozzle 7 
which does not use the nozzle of the endmost part of each ink reservoir for printing in fact. 

[0034] Drawing 7 is a top view near [ in the ink jet print head of one example of this invention ] the nozzle. Among 
drawing, the same sign is given to the same part as drawing 1 - drawing 6 , and explanation is omitted. As for a heating 
element and 22, 21 is [ a crevice and 23 ] connection passage. The heater substrate 2 is created independently [ the 
above-mentioned channel substrate 1 ]. Like the channel substrate 2, the electrode energized to a heating element 21 and 
it corresponding to the nozzle pattern 1 3 formed on the channel substrate 1 is formed on the 2nd silicon substrate, and a 
protective coat is formed on a heating element 21 . Furthermore, the thick-film resin layer 3 is formed. The connection 
passage 23 for forming a crevice 22 in the upper part of a heating element 21, and connecting ink passage and the ink 
reservoir 3 with the thick-film resin layer 3 is formed. It can prepare in each ink passage according to an individual, or 
this connection passage can also be constituted as common passage for every color, as shown in d rawing 7 . 
[0035] In the example shown in drawing 7 , the heating element 21 is formed also in the part of the spacing 8 between 
the dummy nozzles 7 of an adjoining different color, and this heating element 21 is covered in the thick-film resin layer 
3. Ink passage is not formed in this part at the channel substrate 1 side. The ink of an adjoining different color seems 
therefore, not to invade and carry out color mixture through passage. Or ink passage where opening is not formed in the 
part of spacing 8 may be established in the channel substrate 1 . Also in this case, since it becomes the spacing 8 in 
which opening of a nozzle does not exist in the end face of a head, the same effectiveness is acquired. 
[0036] In this example, the signal line connected to the heating element 21 which exists in the part of spacing 8 is cut, or 
is not arranged. Therefore, delivery and generation of heat are accidentally performed for a signal to the heating element 
21 of the part of spacing 8, and the thick-film resin layer 3 is not heated. Of course, about the part of spacing 8, it can 
also consider as the configuration which does not arrange a heating element 21. 

[0037] Moreover, as shown in drawing. 7 , the dummy nozzle 7 also has structure which is not different from the nozzle 

6 for printing record, therefore it can inject periodically at a home position etc. at the time of a maintenance. Therefore, 
even if the ink of an adjoining different color can **** the surroundings, it is possible to carry out injection removal of 
the ink of the another color. 

[0038] If the heater substrate 2 shown in drawing 1 is produced, it will stick with the channel substrate 1 produced as 
showed drawing 3 thru/or drawing 6 . At this time, only the spacing 8 which can arrange at least two nozzles is formed 
between the dummy nozzles 7 connected with the ink reservoir of an adjacent different color. The flash of adhesives can 
also be coped with while a plane-of-composition product with the 2nd substrate is securable by this. With it, color 
mixture is avoidable with this spacing 8. After sticking two substrates, the ink jet print head shown in drawin g 1 is 
created by dividing into each chip using a dicing saw etc. 

[0039] A finishing agent is applied to the effective area of a nozzle in order to maintain the directivity by which an ink 
droplet is breathed out, after being divided into each chip. In order to prevent a processing agent turning to the interior 
of a nozzle in the case of the spreading, it applies blowing off the compressed air from a nozzle. A finishing agent is not 
necessarily applied to homogeneity in the whole field, and is [ only being applied especially to the perimeter of a nozzle 
orifice, and ]. Although a nozzle is applied to homogeneity around a nozzle orifice in the part located in a line at fixed 
spacing, if the edge of a nozzle and spacing of a nozzle change, the coverage of a finishing agent will change. Therefore, 
since spreading of a finishing agent becomes uneven in the part of the dummy nozzle 7 of the both sides of spacing 8, 
this dummy nozzle 7 is not used for printing record. On the contrary, a finishing agent can be applied to homogeneity 
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about the nozzle except the dummy nozzle 7 by forming the dummy nozzle 7. Furthermore, a finishing agent can be 
applied to the part of the nozzle 6 for printing record at homogeneity by making the path and spacing (pitch) of the 
dummy nozzle 7 equivalent to the nozzle 6 for printing record. By these, discharge direction nature of the ink droplet in 
the nozzle 6 for printing record can be made good, and image quality can be raised. 

[0040] Drawing 8 is the schematic diagram showing an example of the assembly of the ink jet print head of one 
example of this invention, and drawing 9 is the schematic diagram which made the part the cross section. Among 
drawing, the same sign is given to the same part as drawing 1 , and explanation is omitted. For ink feed zone material 
and 32, as for an ink feeder current way and 34, an ink feed hopper and 33 are [ 31 / a sealing field and 35 ] ink droplets. 
It is joined to the ink feed zone material 31, and the ink jet print head produced as mentioned above receives supply of 
ink from the ink tank which is not illustrated. 

[0041] The ink feed hopper 32 corresponding to each ink reservoir 4 is formed in the ink feed zone material 31. Each 
ink reservoir 4 has penetrated the channel substrate 1 as mentioned above, and it is equipped with the ink feed zone 
material 31 so that each of this through tube and each ink feed hopper 32 may be mostly in agreement. The ink feeder 
current way 33 is formed in the ink feed zone material 31, and the ink passing through this ink feeder current way 33 is 
supplied to the nozzle 6 for printing record, and the dummy nozzle 7 through the ink reservoir 4 of each color, and each 
ink passage from the ink feed hopper 32. And at the time of printing record, it becomes an ink droplet 35 from the 
nozzle 6 for printing record, and is breathed out. 

[0042] In the case of junction on the channel substrate 1 and the ink feeder current way 33, sealing is carried out in the 
sealing field 34. If the sealing field 34 is not fully secured, sealing will be inadequate, and the ink of a different color 
will carry out color mixture, or the problem of ink leakage will occur. If a sealing material is employed so much, the 
flash into the ink reservoir 4 and an influx will occur, and it is not desirable. Therefore, as for the sealing field 34, taking 
widely as much as possible is desirable. In the above-mentioned example, since it forms by two anisotropic etching in 
case the ink reservoir 4 is formed, the through tube of the ink reservoir 4 is small, and can secure sufficient sealing field 
34. Thus, after the ink feed zone material 31 is attached, it is attached in the carriage of image recording equipment etc., 
and it moves, a printing drive is carried out by the drive of the carriage by image recording equipment during migration, 
and an ink jet print head performs discharge and record for an ink droplet by it. 

[0043] the block diagram of an example of a drive control section [ in / in drawing 10 / one example of this invention ], 
and drawing 1 1 - the same - a part of example of a timing chart - it is an explanatory view. For 4 bit-shift register, and 
42 and 43, as for a 32-bit bidirectional shift register and 45, a latch circuit and 44 are [ 41 / an AND circuit and 46 ] 
heater drive circuits among drawing. DAT / DIR signal is signals which show printing data or the scanning direction. 
BIT A SHIFT signal is a shift signal of 4 bit-shift register 41 . FCLR signals are reset of 4 bit-shift register 41 and the 
32-bit bidirectional shift register 44, and a signal for performing the latch in a latch circuit 43. An ENABLE signal is a 
timing signal which drives a nozzle. Here, the configuration which drives 128 nozzles is shown. 
[0044] AND circuit 45 is formed corresponding to the heating element 21 shown in drawing 7 , and controls the heater 
drive circuit 46 by the output. The sequential drive of each block is carried out in this example, using four nozzles as 1 
block. Therefore, the output terminals Ql, Q32 of the 32-bit bidirectional shift register 44 are connected to four AND 
circuits 45, respectively. 

[0045] By the FCLR signal, 4 bit-shift register 41 and the 32-bit bidirectional shift register 44 are reset, a latch circuit 43 
latches a DIR signal in the standup, and the shift direction of the 32-bit bidirectional shift register 44 is determined. 
Then, while image data is sent out as a DAT/DIR signal, a BITSHIFT signal is inputted as a clock of 4 bit-shift register 
41. It is BIT as shown in drawing 1 1 . In falling of a SHIFT signal, image data is incorporated by 4 bit-shift register 41 
one by one. When 4-bit image data is incorporated, it is latched to a latch circuit 42 in the standup of an ENABLE 
signal. The latched image data is given to AND circuit 45. On the other hand, the 32-bit bidirectional shift register 44 is 
shifted by using an ENABLE signal as a clock, and the output is inputted into AND circuit 45 from any one of the 
output terminals Ql, Q32. Therefore, only four AND circuits 45 of one block chosen with the 32-bit bidirectional 
shift register 44 drive according to image data. At this time, drive the heater drive circuit 46, heating of a heating 
element is performed, only the period of "H" of an ENABLE signal makes an ink droplet fly, and printing record is 
performed. Thus, whenever an ENABLE signal is inputted, the output terminal of the 32-bit bidirectional shift register 
44 moves one by one, and as for a heating element, the sequential drive of the 32 blocks is carried out every four. 
[0046] When applying to an ink jet print head as shows the drive control section which drives such 128 nozzles to 
drawing 1 thru/or drawing 9 , the nozzle of each 40 colors of every is used with the head of 3 color one. The block 
driven for every color is 10 blocks at a time. Thereby, the number of the nozzle 6 for printing record is 120. The eight 
remaining duties are not used for printing record. That is, the amount of [ which consists of parts of two dummy nozzles 
7 prepared between each color and two nozzles which can be arranged at the spacing 8 between the dummy nozzle 7 ] 
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four nozzles drive as 1 block. With the head of 3 color one, since the dummy nozzle 7 and spacing 8 between each color 
are prepared in two places, 2 blocks which consists of a total of eight nozzles hit this. 

[0047] When driving from block 1 in order to block 32 and performing printing record, first, from the block 1 to the 
block 10 drives, and the printing drive of a certain monochrome is performed. The following block 1 1 is a block which 
is not used for printing, therefore — for example, as shown in drawing 1 1 , the drive of the dummy nozzle 7 can be 
forbidden by inputting the signal (here "L" signal) which does not print to a DAT/DIR signal as image data, or adding 
the AND circuit which forbids the output of the output terminal Ql 1 of the 32-bit bidirectional shift register 44. The 
printing drive in the ink of a color in which block 12 to the following blocks 21 differ in block 1 to the block 10 is 
performed one by one. Since the following block 22 corresponds to the dummy nozzle 7, a printing drive is not 
performed, but the printing drive in the ink of the color of three amorous glance is performed one by one by block 32 
from the following block 23. 

[0048] Moreover, what is necessary is to input for example, "H" and just to permit the output of the output terminals 
Ql 1 and Q22 of the 32-bit bidirectional shift register 44 as image data corresponding to the dummy nozzle 7, in also 
driving the dummy nozzle 7 by maintenance etc. 

[0049] Thus, according to the printing mechanical component shown in drawing 10 , it becomes possible to carry out 
drive control of the nozzle which carries out the regurgitation of the ink of a different color in common. Moreover, in 
the part which the nozzle which carries out the regurgitation of the ink of a different color adjoins, regurgitation control 
of the dummy nozzle 7 can be easily performed by setting the sum of the number of the nozzle which can be arranged in 
the dummy nozzle 7 and spacing 8 as 1 block. The simple dummy nozzle 7 is controllable by especially the 
configuration that controls four nozzles as 1 block by making the dummy nozzle 7 into two and making into two the 
nozzle which can be arranged in spacing 8. 

[0050] In addition, the nozzle of the both ends of a head is controllable not to use it as a dummy nozzle, although it is 
not the nozzle arranged between different colors since it is arranged at the edge of the ink reservoir 4. Or the dummy 
nozzle which does not carry out the regurgitation of the ink may be formed outside, and it is not necessary to be 
necessarily the same configuration as the dummy nozzle between the colors from which a **** differs. This invention is 
not restricted to the above printing drive control, and can be applied to various printing drive control. 
[0051] 

[Effect of the Invention] In the part which a different color adjoins according to this invention so that clearly from the 
above explanation Although not used for printing record, two or more dummy nozzles in which the regurgitation [ ink ] 
is possible are prepared. Further between at least two dummy nozzles While preventing color mixture by preparing 
spacing which arranges only two or more nozzles, it is effective in the ability to offer the ink jet print head which can 
prevent the poor regurgitation of ink and can perform stable printing, and image recording equipment. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 



(A) 




7 



6 



(B) 




7 6 



[Drawing 2] 



4 ; 



W 




[Drawing 3] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLejje 



8/11/2004 



(B) 




(C) 

|. — W4 — -i l? 




[ Draw ing 51 

<A) 




12 

(B) 




5 12 4 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



Page 3 of 5 



[Drawing 6] 



(A) 




[Drawin g 7] 

6 7 

J L 



B 



13- 



■I 

i I ■ i 

m 



l 



7 



Ip22 
1 — 21 



L^23 



[Drawing 11] 



BIT 

SHIFT 



J1MJ1JIMMIL 



[Drawing 8] 




[Drawing?] 



http://ww4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/11/2004 



Page 4 of 5 




[Drawing! 0] 

41 



DAT/DIR 



BIT SHIFT 



FCLR 



ENABLE 



42, 





Qi 


CK 


Q2 
Q3 
Q4 


CL 





43 





1 Q 
CK 0 




D1R 






dTr 







U Qi 

)2 02 
)S 03 
\4 04 

Hck 



5 



46 



44. 



5 



m 



Qi 




Q32 








CL CK 







[Drawing 12] 




http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/11/2004 



[Translation done.] 



Page 5 of 5 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web__cgLejje 



8/11/2004 



3\m3CWt x 



a© B*a#fFit (j p) 



< 12 > tem&WfG: 



(A) (ll)ftfftiigi&S8#^ 

#51^8-295033 

(43)i*KB ^8^(1996)11^12B 



(51) IntCl. 6 
B 4 1 J 2/21 
2/175 
2/05 
2/135 



F I 

B 4 1 J 3/04 



1 0 1 A 
102Z 
1 0 3B 
1 0 3N 



^rlEibft »*«(OSc8 OL (±11 K) 



<21)(HH#^ »JH¥7- 103662 


(7DWSA 


000005496 












(22)tfHSiB ¥j£7*p(1995)4£27B 




ms^«K#ig=Te i7#22^ 






(72) 


&bb ace 








#^i;iim«**r^2WB!2274#« 














a2mmm 










#j£/l|itye*£rti#»2274##l 














C72)«M» 


SI S 








#£/IIJiMg^*rp#»2274#ift 














(74)ttllA 


#3a± s# si* (*n=S) 





(54) -f>i7i?xy h^U^h^y Hfe«fcm!«i2®^B 



(57) [gift] 

>? i;tfwC4*4awe»tlTC>S. g&-S&<D^>*&tt 



(A) 




/ j / 




A » 1 

/ \ * 

A AAA A^A* 


/ 


/ 



^3 
^2 



7 6 



it&£fe©^ > t&miuvxw^m&y & 5 ^x;i<© 
m«:En^lB»«:fflt»«ci> y 5 - s XjU£ 2 *&LkXRt . 
;3>tt < <*: 2 ^©Huie y 5 - y Xjkobicc « y 2 

it5-f>?yx» f-7"';>F^f K. 

3*JSltCiBtB©-f>$'i?* ? h'^'^F'Vs K. 
[»*3B3 3 wTiB^S-^XJHi. lWE6n?8Bia*ff 
ft 5 ✓ X;KD»I« i WW— C* SCt Srlf lii T Sit 
5jaglfCgEt8<D-Y>^* * hXlOh'S? K. 

[313014] wiB^5-^X;uw. *(D&m2titcr$ 
i**j«riBEimE»*ff sc^ sZ)\>i.mm— e*s ci* 

lift sfe© > ? * itttH-r i> y x jKDiaccEn^BSktcffl 

l,>fc(,»#5-y'X.rt/:S:*J>&< £&4#fiU:s9:W. mTlB^ 
^fjre&srtffiij^s-^x^-c&D. iSrtffjjys-^ 

XjUKBSBWS LTl» S * 5 - y X;l- fct. MPflStfHM 

snwsw^s - ^xji/-c*£c t zw&t-rz ■< 

h X 'J > h ^ v Ko 
[19*316] BtriB^ffliJ^3-yX;l/{i, En^«-^*« 

ft*: *> mmzmsmx. fct > r . 1 * t » u 6 ©i > -r 
cii*^8] ifitS!©Mi&se©-r>i'^ti:m-rs^x 

sx>i>mt, mum 1 ^ x;ug* t mmm 2 y x^spom 
icBBgsnggp^nrc^c^icD^s-yX-iui, & 40 

mi ©^5-^X^imrfBmi ^X;Ugf. HI2yX,>Ug¥ 

[&9?©§¥*B&8fti?>n 
[0 00 1] 

[ jS*LL©««#» ] *»«B, A > * €: ^ X;W*> 6 tt 

^ ? h x > h ^ v k *s <£ oiffl^f Bii«gtc ng-r & *> © so 



W8-2 9503 3 

2 

[0 00 2] 

[fiE*©«^] «&©#!& Sfe©^>*£fflt,>TEP3=fE 
H^T tt 5 -f ? btt<Dim$i&i: It. 

«. »&?i- 1 2 6 7 s^iscciBtssnr^sj:^ 
(c. l's-y Krtcc^fe^>?£id:ffi-r£yX;uf¥*iEC 
fcfe©*i»i6nri,^ 0 sfc. ^¥2-20 

4 0 5 3-^^(C«. 4fe©ET^ j K*»*Sb/c1«fiX 

[0 00 3] C©Jr^!S^fe©-Y>^^P±ai-r-5>^X;l/ 
«rl^^ KFtyaRifc, *5U«En*^f K*»ISU/c« 

«. ^13^4-2 6 3 9 4 9^$g"CCi, S^c-Sfe©^ 
>i'^R±m-r-5>^X;l-^;l'-X©ra©^Pi?:. ^X;b© 
IHWJ:»)*»*#< 0-Cl>*. cntcJrO. EP«!BBM*±-C 

S„ L/*b. ccKSORKt*. ^-T-5,J;^/ct^5 — 'X 

[0 0 0 4] *fc, COJ^&^fe©-!'^*!*^* 

y X;Uffi tcf^# U fc A > ^ *5fte©fe© -f> ? t £. 0 0 * 

®e«riic-rc s. c©«t ^^cws^w^-r 

Z>ictb<Dtm±. L-r. m«. #^¥7 - 1 7 0 6 2-Sf 

fcia tg s nn >z> «t ^ cc , it ft s &© ^ xjum <om 

LtcK), feil^i, #i¥7-2503 1 ^<RfRiCfEiS 

-f>*&eR§|-r£/ca?>©#$-yx;u£ia:w-s 

[0005]-*. Jlsfisx. v Y^-'j voimmtv 
■5>o 01 2». SE3ft©-Y>^> ; x v h-^f K©— W©S^ 

?§Hr$>»3, ii2 (a) ■*> *}\>wm>mim. m 

12 (B) »^ + *^g«i©¥-ffiH. 012 (C) «2 
#©»«©S^Sttfc#»©Kfflia-T?*3. H4». 5 1 
B^ + *^S«v 5 2ai^>^^ 5 3B-Y> 
^fi6SS> 5 4»-<>i";f-^ > 5 5«/XJk 5 6« 

[0 0 0 6] ^-v^^SSS 1 tt. x •;?>^?Xi'5 

2 *m^xwm<o4 > ^SE?g5 3 *><to'«ji©-r >^ >j 

4?rfl*14i ^^>^Cj:»3JfJ)jS^-S 0 -eb 
r. ^^>y^C<fco-C-Y> ASSESS 5 3i-f>d";if 
w<5 4 4*»illSSnS. */c. b-^S«5 6±(C« 

-eur, ^-t-^JU^S 1 t fc-2*«5 6^0-^*3 
I*. ^>*SSSg5 3*sggpi y t:-/X;U5 5*^fiS3ti-5 
Jc^dc^JSfb-C. 012 (C) fc^-T-f>^^* v h-^ 



(3) 

3 

[ 0 0 0 7 ] m 1 2K.7nl>tc-{>t>isx -j h^y FT? 
t*. mfite.* v 5=-> S'tc J: *) A > 5"J If-'-? 5 4 
O-Ct^CD-e. -^>^<Dfit|&P*>6-r>i'?iSSS5 3tcfa 

* o r jr < & s #tjt 4 a o , Y > a» y if - 5 4 <mm 

Bb-$S«5 6CDli^K«1-|,Ci(Ci5:^ -&© 
fcat>> -Y>?yif-^5 4©Jli2giStC'f 
f < . > i^SS 5 3 --© -f > £ PJS#&$f jcff &*>ft 
-ftc. yX^5 5*p£©Y>^ttaiaWt;*n&&4© 

cooo8] c<D?$m : &M®.?*>-tcih. mmw- 10 

5- 1 3 8 8 8 4#£#B. »Pg?6- 1 8 3002f& 

$P£tciBts jhfc^i'yx^ taia-^ ? f -e«. Y > 

^ »J If- ^©JSj2SI5tcSfc £ > X;t/£ # = - y X)V 4 
U EP^tCfflt,>&t>C4 4L-Tf6©yXjl/©ig*f£^ 
Si*, &*?&ie$iMSH£f#T(,»£. C©gcfl5tt 

£fe© -f>^i7h IBIS-^. 5> F tCjgffl b /c &©«:& 
t>. ±3i©#Pa¥7 -2503 HWtfRfCtt. 

«j-f>^ y-tfw«{cwiijiLr*je.-r, Y^yif- 20 
^•©jgiagptcfcws w > i'oitttt^a^ieiig-r c 4 w 

[000 9] 

mwifim&isxs 4-rsiss] _hML/cra 

tc, -O^Btffi^&^PMiU S^O/cEn^tffe^ 
[0010] 

[^ja^fi?^-r^.fce*<D^ig] mmm i tctaig©^ 3 o 
-r > * £tta L-rEP^iai^Tfc ^ > xji>©p a itcEp:?ie 

micm\.*rj:^#-i-sX)\,>£:2*&Lt&V. 4>&< 4fc 

2 *©tufe # s - ; x>i><dt& tc « ^ x;u?r 2 *«±ies 

"T 5 tc W OMMtfR » tir t» £ C 4 4 £ t © 
T&S. fulfil 5 -yX;HJ. fj§JfclI2tC§BtS©#£^(D 

B?IB # 5 - > X;U£liulBEP3:faSa£fT& VXAi Bg|§J 40 

f BSP?!E**fif ft 9 -/ XJU 4 BIBI-CCflteR-r Z C 4 #T 

[0 0 1 l ] W*S5(ciB«8©»HJ«. «tt©»tt*e 
©Y^^ttrnTSyX^fclEgLfc-Y^y* h :/ 
y>h^? Ftcfc^T". M^c-Sfe©^ >5'5rq±tH-r5^ 
X;P©p H 1tcEp:rfB^tcffl<,>£cl> #s -/XjL.^ < 4 
1 4 #fcU:KW . Si) IB ^ XJKC itSI^S Lrt,^^i- 



W8-29 503 3 
4 

r*0. ^ffliJ^5--/X;ucii[gBfgo-c^-5y5- 

/X*«, P§PSI5A5Klft3nrC^^fI'J^5-yXjU-C 

li^ecciatgo^HjcDjr^tc. En^m-^-*^ 

[0012] i«*]i7 cciats©^B^«> a^©^a^»fe 
© -c> f *fflt»rE»*tf a t> H«fB^Sic*j^r . 
i»5j?ai ac^6©i^-rn^i^«ciats©'('>^y* f 

^>„ «*]S8K:iB«g©^W> s®t©g&&fe© 

tmmvtmi sxfrmvatm-rz-ot'tim^&.v 

■<l/>7*\&.\&?Z>m2 ^XAfifi, bmIB^I >/X;Ugf4 

buIB®2 y Xjugf©r^«:BBg$nigp$nrt,iai,^ 1 

©^'5-yX;Ui. fe^l©^3 — 'X)l>tffi&mi s 
X;Ui$, ^2yX;H¥©3K^©r B ^cffig3npaPSn-C 

TSfc©r,&£„ 
[0013] 

[fpffl] f«*^iiciB*K©^(c«fcn«. mt£^<DA 
LTEp^iasa^fTfc 5 >xju©p^ ccEn^gsis 

tCfflC>at»f5-yX^=S:2*JW±gS:W. 4>&< <t*>2 
*©i?IB ^ s - > X;l/©F^(c« > X;U?r 2 *«±iBS-?- 
S/dW©P a 1Pg*iRW^n-rC^„ -^©/c*. ^a-Sfe?: 
lift LTEP^fBli*?Tfc 5 ^XJHaitCB. yXjU^42)s 

Eg-rs«±©iapB*si9:w ?>ns c 4 cc«c 0 . Sfe^K 

[0 0 14] Sf^2CCiaig©^BJ©«fc^CC. & 

#3.-s>X}\'*-4>i7Vys-il,cmi$iL,. EP^ff 
Y > 4» *ttU} pJ#gtc«fiS-T S C 4 <fc o X . 
Y > d7 if-^-©#M#ifi©y X^^fflc^-r^c^u/c 
yXjU©^5rffl(,i-rEP^§BiS^fa5 C4*s-c*s„ ^ 

Y>i'?riitm^-t±rY>i' uif-^rt©^?a©^ 

Wa4^Ta i 5C4*5r^S4 4fcK:, JlH4cft#b/c 
Sfe 0 Y > f * P>C # m* f C 4 7>5-C * -5 . 
[0 0 15] ?5-^X;Wi. IS^3{CfB«S©#6B^CD 

4A5-C*. -e©lBg^Pi4>. f»^4^ClBtS©^ 

H^© =fc 5 (C . EP?:| B^^rtf & 5 ^ X;U 4 Bg|5)— tC« fiST 

Ep^ia^=&^a ^ ; x^40«tc^fiS-rn«j:i>©-c, 
»»i&«jsie«r'i« 4 -r s c 4 & < . -s a* 

[0 0 16] */c, «3}?315tciatE©^tCj:n«. n 
a -S fe© Y > ^ ^rB±m EP^iBiSSrtf tt *) J X)MDffl 

tc . ep^f a^tcffli, i a c 5 - y X;u * 4 * JjLtsw r 

C»S©r. lfe«Mt5Ci*5f#5. C©4*. EP 
^la^^tf «c 5 -> X;U tCifiSKS Ltl^?s-yX;l- 



(4) 

5 

? tit EP? pJIE^ « ^ ^ ^ <b I , *<D 

ggpsp^Kil $nro sj+ow # 5 - xju £ *r s c <t * 

So 

[0 0 17] C©cfc5fc>f>^** bzfV>h^v¥ 
tffj&TSCiKi-pT, B&Ottl>, ttffcDKSLfcB 10 

i»2^X;i/W©IB«:, BP3ftTt»&(r»» 1 <D#S - 

«if^$SL/c, fiffttEP3Vft:tf»6ftSB 
[0018] 20 

[HWiiiHt #jwi©-f >*t?** 

9 P©-3WWPI*SW-tWBr*0 % 01 (A) «*4ffi 

B. HI (B) »IEffiB"C**. *te. H2«. IUD< 

a«csacDyx;i/*i««-rsaB»©ffiAB"c**. b 

ltt* + *Jl>»«, 2 

4tt-f>*ytfw*. 5BU1f-^'qHt 1 6«EP^ 
KBflJ^X;^ 7tt^^/X;W 8 KBH. 9l«i 
ML 1 0ttftiSOffifi«t*S. ^ + *jua«icc 

fts„ ^>^ytf-^4»*e<o-f>^c4«:ji5j5R3ti 30 
s e ccm 36-M0O^^i^h7 4 y>h^ 

* F*5*LT*5!3, 3o©^>*yif--/<4#RW&ft 
(Y) , v-fcf>£ (M) , 5/T> (C) (D3fe£ffll>S 

ci*sr»*. «-Y>^yif-^4tt % yif-^iBS5 
rBr6ftn»*. ^>*y-ywc4tt***;i/ 

«?l*^3< Lrt/-y>yB«©Bw*^*<'r4J: 40 
sk, > ^ y if - 4 ^ 2 @<Dg#ttx > ^-cjg 

[0 0 1 9] *€MC»J»br3o 

©^-^iur»si3ti. *ft*ft*ft6rs-/>*y 

£>>X;l/a>£0±a3i±So *-<>^yif-^4«cS8Kfc3 
ft/cffiifccD -Y > *86R© 5 % , m^(D 4^5 BBt* # 5 50 
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--/XA'7±UTJll»&ft 1 ffcUEP^EMWI^X^ei 
EP^fBiiffl y X;U 6 (Dfr&m^X if ft: toft S . 

[0020] hi 2rsig§Lfc<J:5fc:. -f>*yif->* 

4©flPJBi«ia<D>'X;l/r«. -O^OttWWSSJECCtt 
9*>*c>. *Nc. B2Cc^T<fc5«c»»««9*RWT 
o*fctf>, AHIOSSR l 0 i 0 ttttHWft 
^fifeb^-rc^ f<D/c&>, y$-yX;U7B. EP^fB 

ft&cJcoT, -Y>^yif-/'«4©«Hftia*ijH»B«9 
fc»B-r*»?B*>=f 5 >XjU 7 3^6 -f>^ 

[0021] mm? h#^-sX)\,i ©mcctt, ep^e 

liffl ^ X ; U 6 J: O* # S - y X ;l/ 7 CD fcf * ^ t ffl C t* * 
=F-C y X;U 2 **SE«-C# ZtcV<DfBf% 8 aWRW 6ftr 

^ X;U 6 CDH«itt, C cD^Pi 8i^^/X;l/ 

i(omm, -rato^^xji/4*»©iaPH^< ctcctt 

So CftCC<toTT»«C*fe©^>^CD»a*fi«-rSC 
[0 0 2 2 ] Sfc, H«FtCC(D*iSCCcfcor, ?-t^;i^ 

J:^CC V BW8fctt>'X;b*RWTl»&t»fcfc, 
ytf-^B«WD*^*< ift, 2t5(DS®^rg^TS 

ift*j©«3»ffl36s«ftarfe, Rg-rs^x^^s-y 

X;b 7 r * 0 , EP^IESSffl -/ XjU 6 * T'CD^gtW 1 

ff 5<D*rEP^SB»tcfflCi&Ci/c2«>, BBttft^. 
[0 02 3 ]-^ b-#«R2Wi, EP^fBlSffl^X 
;u 6 & i o y y 5 - y X;b 7 tcatjS L X 9&M*ifiWLtt h 

ft, mm^&mmg&mi&zti. ^<D±(,cmimmB3 

*«RW6fti. «AtWAiB3(C» % -Y>^«B<k-/>^ 

y if-^ 4 1 -senaj, *5<to\ «j»ft±©Ei» 

^JKfiRSftSo fit, ^t^JHf Iik-^1S2 

[0 0 24] 01, B2CC«3fe— ttMCD-f>^^^ ^ 
h^y>h^» Ft*0fc#, 3feCC|S6^, 2feJU± 

offl^fe^— mtutc-ozi?* <? h^y > h-^y rc 



;U7 «\ ±.m<Dm~ClZ J > * V If 3 (DfSJIittificD 1 
[0 02 5] *fc % ±»©flMS'Ctt. -/>*yir--rC4 

ntcPEe>*r, £©j:5tt^>*yifw*<Dfiffir*oT 
& 0 

[0 02 6] B3&^L/H6tt, *B*«© 10 

>*S?* yb^V^b^y FCDKJSxeoKlBiar* 

hi. H2iia*oaK»K:ttigi;«^*#u 
rtSB^^^Bg-r^o i i'ttfft^y3>vx^ 12B 

io-f>^yf-^>->, i 5«92o^>^ y-tf 

[0 02 7] H3it yX;U£^>^ytf-^£0/&*r 

03 (A) te«£IEffi*P6Ji/c0, S3 (B) « 
B-Bsfg<D»rM0, H3 (C) «H3 (A) tcfct^r* 20 
ifgr H^«^©lfc*Br a « . 

[0 02 8] 2*r, (100) B**Bfc»o*r*>U 
«R1 tft*»l©i/U3>«RJ:K:lMfc2/y=i> (S 

i 0 2 ) m (&-Ttt*)<D^v*>#X7f&. )*7"0 0 
n m<D/9 3 CCJfcfiR L fcfiL -/ X;Ugpccta^T S -/ X;U; n' 
#->13<t, #2©^>*yif-><A«dr->l 5*1* 

<<t5«c7* h yyxs-c^'*-^>yi/fc«, x?* 

CC, gftJ/ya> (Si, N< ) IS (2cF#«J<E>^9^ 
>^-C7jrr o ) * 1 5 0 nm<Z)JlSCC»J3EL/ k Il©^f 30 
>^ ytf--rOSjr-> 1 4 *|&<<fc 5 fcy* h 'JVIS 

±«: # y s/ y a 1/ r * < c 4 #*rtfrc * 4 . 

3<Dfc<D*JBt,>fc 0 

[0 02 9] vX^Aa?->iLt« 4 Sfi^>^3^ 

-f > * y if-^*6 y x^aficc«i&3 ti4<t 5 ic y 
1f-^IBfi5'Cf±W6)n&J:5Cc<cor^S. *fc, H 40 

3 (o ^TnTcfc^c, ift^»;3>7x^i icc*jw 

i 2tc*5Wssr2<D>r>^ y-tf-/^*->i 5 
to/h^ft^wi. R»-r*-i>^yif-^iB©rti 

>*yif-/^jfv->©(BttW2-Wl , ff?2(D^> 
* y if - ,ro £ - > ©ns« w 2 r* * 0 . 
W2 >W2 -w 1 

Cft*^X*^*->©MP^«r# 50 
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»2©^>^ y if-^^^^><DraPSPo*a«fc 0 */h£ 

*/c, B^r*eo««8-/ X;l/B©iEl»W 4 tt; BP 

B2*o-/X;i/«:S6«:iBartsraH8, 0»iUi* 3y 
x;u t: ? * ftvmm 8 *n wr c » a . 

[003 01 H4B, *liSO**tti?*>y*3l 
«Ufc«<0»tt*^-r. 04 (A) H3HKjEB*6Afc 

a, 04 (b) »B-Bi»<DKfflia-r*a. «#t*x* 

^>^CC<tor. (Ill) ffi-CHSti. SB 4 54. 

it. 9 O c C^Cfln«iL/c*K{t^y *A**jR*J8l,^ 5 

5 0 /zmCOJlSCDVy 3>»«%®iiTi^'C^4B$ra 

fb*y^A*»jKJc*wsc(f^ v**^*->©ibp 
tm^^- xohpsb <*: o ^aiparc ^ > * y 

[0 03 1 ] Jfctt:, BMfc5/ya>^X^l l *, Jjni&o 
To 05 (A) a3NEiEn*>6AfcH. ^5 (B) »B 

-B*<o»fffiiar**. ab>V3>^^i 

L/cCi^CctO, ^>y 3>lgBcHb>'j 3>7^^ 

1 2^ofctK!ffi*^l,Tl>S. 

[0 0 3 2 ] »2@B©»^x**->^*JOBLfc« 
©»«*H6K:SVr 0 06 (A) tt£*GEB*>6Afc 
0, 06 (B) \ZB-Bffi<Dmmmx$>2> a *v*Zs# 
um 1 0B4H»Cc*BMt* y 

t^o */c i^>y3>7^^i2{t mu/c*k 

>^«W4-f>^yif--^53&5»j«3*i4. >f>^yif 
-^5tt. *2igOI|j!rttx ? * >m*ir«t 

06 (B) ccm-TJ:9K:. a»*fcofc«tt«:^RS3ti 
[0 0 3 3] COct^^C, ^>^g^^>^>^yif-^' 

t, i^T*yif-^fH»(ii^i««-r*»«csa©^x 

;HBE««:#»tc*< , fflgJ:<T f ^4 <> CCD 

Citt, ^yX;k /h^^^iC^j^fCWMr**. L 
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k> s t§r£<Dmm&ft> h^.mo> s XMtm> s x;u 

iBHfCttiHUi^Ot, If--*©* 
iffc© J X)V zmf&te IZB&lc&m U ft 5 - y X;U 7 

[00 34]@7(J, *m%(D— mB&ffl<DJ>?is* y 

0*. 01~E6<bra«©§IWC«|^C??#£ttLTift 
l8*«B|-rS. 2 1 tt», 2 2«Gflg|J. 2 3tt£if£ 

K2#fE)i&3*l-2>. ?f^Jl/S«2ilU«CC. l&2©-> 10 

*->i 3sc*tic<LT, #6?sm*2 i i^-tuciiirrsm 
fc, /hummi 3 Jii®iiiJi§Ji3K:tt. 

#2 l©±a5{CBagP2 2 4J&SSU > ^ OfeSS <b 

^>*yif-^3££^t-£fc»©ii*£ife8S2 3*« 

[o o 3 5 ] m7 icm-rm-cit. mmt^m^^a 20 

= -yX;U7©K©P^P§8©gP^4Cfe|6^2 1 #9fcfiS 
3 tlTfc «5 . C ©^j&& 2 1 rtWISfiMiH 3 fibnr 
H4. C©«R»tctt. * + 4 

&>m&%mcxaAi<, iie-r£J:5ftc<i«fti\, * 
m»8<D^Knp#«jiSSftfti»j:5ft-f > 

*ifc|l&£^ + *;i'a«lK:g!«--r4>«fc<,>. £©*§•£■«: 
fe. 'N-y K©^ffit?«yX;U©Pljn©#£L ft 1,^118 

[0036] COWTB. WB8<C«»«:?¥SE^*»r» 30 

t»«ieB<*ft-c<,>fti>. =fc-5r. |e-prF^Pi8©SPy>© 

[0 037] S/c, @7fC^-r<fc^CC. #5 -yX.il/ 7 
& EP^IB^ffl y X)i> 6 £ ^ P> ft i ft T *J 0 . 

s^ft&feo^^slOiA/^-e^Tk. ^©siJfe©-^ 

[0 038] 07tCin-rt-^««2*5{'Pl?$n-5><t, 
0 3 ft t> L 0 6 fC^ L/ fc J: -5 CC L -Cf^ia 3 ft/c 9- + * 

s*u i&^fc-t+s. c©i#, Eso^nft&fe© 

ft < i 4> 2 *© y X;U*5ieg-C t *3l£ WCDBBW 8 *«» 

tt>5. cntc<fco^2©s®i©g^ffia?:fii«-rs 
citfi-e &#»j©»#ttbi>c fetter & 
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*»W4C£*«-e*4. 2tfc©*®£&9£frti-/cf£ > 
0.01 tCTjVr-f^S'* y h X'J> h-^'j K#S{1«££ 

[oo39]§?^ xtt^-fo^nte^. s>?m<DB±tii 
scc^flj-r-s. ^-©^©^. s Z)i>famc<®mmft\B 

•Ji&trC >X;l>J:9fflBi£m£«tHLft 

£fc>C-raJft<. #(c^X;HgD©SH(c^7}j3tx-5>© 

X;ug8n©JSBKi^— K^ffiSftStf. /XjWO»^ 

LTLSI^. -?-©?<:&. raR58©MW©^5-yX;U7 
©gp^-c««®MSSiJ©^flJ*^tei— <tft^©-c. c© 

^XJb7 £f£W£C ifCJc^r. ^5-yXJU7?:^< 
yX;KCot,^r. ^SteSSiJ^— 4C^-T§C£*S-C 
36tc. ^5->X;l/7©S*j«t:^iaB5 <tr» 
E|l?:i2iaffly'X;P6£l5l^£-r.5C£K:cfco 

r. En^iBsaffl^x^eosp^-ic^sB^asij^fei— ic^ 

h x >; > h ^ v K©«Lfi<*©— Wiw-rsftHT * o . 
«©gp^cc«raD^F#*^tursiw*«K-r5. 3 ltt 

W>^«*&g|W, 3 2B-f>i'«ttn. 3 3(J-f>?« 
*&SSSS. 3 4»^-'J>^HS. 3 5«-T>^?S-C$) 
£„ ±^©J:^K:Lr^tS!3n/cw'>i'iy* y hXU> 

h^-y Kw: ^>*«i&asw3 i £«^3ii. i^Lft 

I W > f ^ > ^ *» P> > ^ ©^*&?rS: W . 
[0 04 1 ] 4>i>&1&mt3 1 (Cti. S-/>^ yif- 
Ji4lctt&Ltc-4>t>m&n3 2*^W6n-Cti-5<, ^& 
^>i/>;tf-y^4» t ±iE©Jr-5 4C^ + *JUS«l *H 

-^■rs.t^fc. y >^«^W3 i*iSi#sn-5» 0 -Y 

>^«^gpt^3 l(c«^>i»eM&ia83 3*W3hT 
C©-f>*^SaiS3 3*jiofc>f 

oTEP^IB^ffl ^ X;U 6 *J «fcO' ^ 5 - y XJU 7 Ktft 

6*>6-i'>^?g3 5 ^ft^-rthm^ns. 

[0 042] ^ + 1 £-r>^ ASSESS 3 3i© 
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<DX % >*V1f-^4©Rffi?Ltt/hS<, 

* U 9 Steffi 0 tttt 6*1, EHftfBiag 

C 0 0 4 3 ] H 1 0 «, sa»«cc*jw*intt 

fWffllWD-«*D:/n ^B. HUB, WCO-f5> 

^♦--h©--fli©— awMBiar**. 0*. 411*4 

t'7 hi/7 hU^X^, 4 2, 4 3«-5 ^^EKS, 4 4 
[i3 2t'';«Jfr>7FU^^ 4 5ttT>KH 
88. 4 6«t-3i|gtt|D|K"C*a. DAT/D I Rff-if 

^ 0 BIT SHIFTfiftt, 4t'7h^7hU^X 
£4 Ht#"C*S. FCLRff^«, 4tf*F 20 

^7 FU^X£4 l*5<fcCJf3 2 ? FSWlfiJ^:? FUJ* 
X^44cr>y-fe^hi, 7-^iB4 3{CtoW7?f 
**Ttt5fc»<D*#"C**. ENABLEOTB, ^X 

ji/*R«rrs*^5>^m^r*s. ccm 128 

#CD -/ X;b S o n i * . 

[0044] r>FIB45tt, 0 7&C^iT#l 

860884 6 *fW«rrS. ZommWVte* 4*<DsZ)l> 
ilZfUy PtLXs ^£JtKKIltt'3"&. t<0 

/ctf>, 3 2 t'7 FS^'>7 h 1/^X^4 4tDttl«T- 30 
Qx , • • Q* 2 te> -£*l^*l 4 o(DT > F08S4 5 
telft»S*rcc>*. 

[0 04 5 ] FCLRf^a^r, 4t'^h>>7M/ 
^^41i32t'^ h^SrffiJ^>^ h l/^3?4 4^y 
-fey h 3*1, *CDfi%±3WDr^ » *Isl854 3#D I R 
m^"y * *U 3 2 bfy YTRfifalsy h Ut^X ^44 
Flfrfa#^<**lSo *<Z)f8, DAT/D 1 Ri 

LxmmT-z&mmztizttbic^ bitsh 

I FTff^4 fcf* h u^*#4 1 <D?a v ft 

ItA^SW.'Bl lK:ST<t5^ BIT SHI 40 
FTM^CDfi^T^O-C, iftf-^^4^7h^ 
7 F U^**4 lfcflXDi&S*iS. 4t:^KDi(lf- 
*^W0i&**i4<t, ENABLE«#©Si^JbWg 

vvrmffiAZSCvv ^SftSo ^^^3*i3fcH« 
7 s — T> K@884 5K:#*.6*i£o — ^> ENA 
BLEfi#*^CJy ^iL/T, 3 2tyh)K^>7h 
^5?44^>7h3ti, ^(DUfctiSfiT-Qx , ■ • 
• , Q 31 coii-r*i3^1*3^e>tli^3&sr> KHSS4 5 k: A 
A^ntl^o *:<Dtc&). 3 2 fcfy F5R#fiJf:7 F Ui^ 
X^4 4rjM^3*i/c loCD^a -^04-PO7> F@ 50 



«ii?8-2 9503 3 
12 

SS4 SOfrifi. .BMR-^-^tciC^TjgBttStiS. C<D£ 
ENABLEff-^CD "H" ©«IBK», t-*|g«i 
@»4 6*ITOLr*^©SP^3WScto*i, >f>^?S 
*?RBaS-B-rBl^l2«3&s?f&t>*iS B C©<fc5CCOTE 
NABLE«##A#3*iSfcC«C3 2fcT* F$Wr^> 

CT<!:CC3 2^n^^3&sjlB*|gI6S*i4. 
[0 04 6] C<D<fc5&l 2 8 *<D/ X;U£fgitrrsig 

7V>t^v FCCjifflTSiS^, 09;U*, 3fe— <$0D^ 
^ FTOS64 0*'fo(D>'X;l/4ttffit^ 0 SfeCTi 
KKttS ns^p ^tt 1 0 9 ^roT*5 Q C*i 
CC<£ 0, En^fe^ffi -/ X;l> 6 12 0*t^ e 

SfeH«:ia:W6*ir(,^2*©y5-yX;U7i, 
^(2> ^ ^ - -/ 7 ©HKDIHPB 8 (cEBpJfiBtt 2 *<D s 
XfrCDft t Xffif&2 *i S 4 -/ X;U## l^a^i 
t,Tig»l3*iSo 3e-f*^-; F-C«, ^fePalCD^ 
- ^ X;u 7 fc<t tfHffi 8 tt 2 tfBrtcRW 6 *i S<dt\ ^> 
tt8*:cD^X;^>6^€>2 * ^#C*UC^fcSo 
[0 04 7] :/P* 2 lfth7ti y ^3 2 ^/[gCCfgift U 

(CCr« w L"{f-^-) ^A^7L//c^, tSlitt, 3 2 
t** F^r^^^FU> ? X^4 4 0ffi*ffiT-Q 11 (DHi^ 

yX;l/7 0|gtb^±-rSCi^'C#So $UD-?Uv9 
1 2^^u-^21 *r»^n ^ ? l&hzfxi v Z 1 
0 < -C 4 &fe(D ^ > ^ «C J: S E|J?Wtt3W»>Ctf «c 
bti^o ^2 2«^^-^X;l/7tC*fjS"TS 

cD"CEp^|g»«tf<cto*i-r. Xo^a ^ ^ 2 3^6^p 
^32^0, 3feS<Dfe<D^>^iCcfcSEP^|g«I^ 

JiB^f?tc*>*iS« 

[0 04 8 ] g/t v ^>ft>x^cj:-9r^^yX 
fe|g*-rs*B^«:«, ^5-^X;i/7Cc*fj£*rsiii 
§f-^iLt, «^.«, "H" ^:A*L, 3 2 fc'y h 
Wffo^y FU^*4 4CDffl*«S^Q ll teJ:^Q ia <o 

[0049] CCDcfc^CC, 010 CC^TEP^igSbSPtc J: 

fciCJMHSKiR^ayXWffiO^ 1 ^P » 
2t<cmj£.LXte< c t^Cefcor, -^X;U7(DRtHi 

*i -^Py ^<borSfj?ai-rs«^;r«, y^-^x;u7 

^2$il, HW8K:ia9:nI«Btt>'XJl/«r2*iT4C 
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[ 0 0 5 0 ] £e*J. v K©WJaS©^XJU«:. A >i"; 

tt-s^x^-ctj&t^. ^s-yx^iLtisMi^ 

T L fc±»©S«c £fefSJ© # 5 - > X;U 4 ft C^fiSr* 
K6tiSfe©-C«/j:< . «^OEn^fgStr$iJffl)(C3SfflDj^ 10 
CO 05 1] 

[|%BJ©jaim] £Lh©tt9l3&>69i6*»«c«i:5«:. 

tcfctfflnttl*** A > * £n±fflpjfs£& X 5 - y X;U£ 2 * 
fe(±iSW . J^(C, < ti>2 #© X 5 - S X)V<Dffl 
CC«. y X;l/£ 2 *«±Eaf •S/cWWrafiS'&SWCfc 
< CiKi-jT, iMfe£|«jt-f Siifctc. -O^ott 

>^^^7 , >;>i-^ ? Kfc^jyqa^iBSi^a?:^ 20 
-r s c 4 #»-c& s 4 t,> 5 4. 

[01] *m©'f>d'yx9 fo- 

CS2] #$691©-f>*5** y hXl»> h^y K©— 

[03] yX)VL-<^i")^-^^fS.ti,tc^C^ 
+ 1 ItcMLfcvX £>;S£->©|#jB0-C& 

•5. 30 

[04] ^llsia©^ttx^^>y?r3|]5tU/c^© 
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[05] g{t^>U=i>v^d7 1 l^^a©^-^-> 

©iBBjj0-c«&3. 

[06] ^2IHa©M^ttiy^>^SI^L,^© 

[07 ] -m&m<DJ 9 h x y > h 

FiC*iW4yX^a^© :s P®0-C*4 o 

[08] #36bj©— mmw<Dj^9ss*y hx>;>h 
[09 ] Ttmw-wmmo-i ^ h x y > h 

[010] *^(D— USS^tctew SIB«iiWfflia&©— 

[011] *f^©^»««c*»w*ii«biwai«©— 

{attc&tt&S-Y 5>X*i>- h©— {*!©— SPIftB^^rab 

So 

[012] se*©-f k©— ^©s&w 

0- c*^ o 

1- * + *)l>&fc 2-t-^Sffi 

4--f>j"jif-^, 5 - y-y-'i 

fflyXJk 7-XS-^X;k 8' 

m 1 o-rtweoffi**. 1 1 • 

X 12-M>"i3>v^^, 

>. 1 4- -mi (o-i >^ y-y-y^s 

©^>5» yif-^Vf£->, 21 

as. 2 3 -a*ssf£S§, 3 1 ■ A^zm&mt. 32 -a 

3 3 --Y>^^fi£S§, 3 4- >-y>X 
3 5- -A>^m. 4 1- 4t^->7hL/yx 
3?. 4 2, 4 3 "7 y ^Hlgg. 4 4-32fsFS^|Sl 
45-7>Fiffi, 4 6-b-£|gi& 

HISS. 
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